Quantitative analyses of cellularity and proliferative activity reveals the dynamics of the central canal lining during postnatal development of the rat.
According to previous opinion, the derivation of neurons and glia from the central canal (CC) lining of the spinal cord in rodents should occur in the embryonic period. Reports of the mitotic activity observed in the lining during postnatal development have often been contradictory, and proliferation was ascribed to the generation of ependymocytes, which are necessary for the elongation of CC walls. Our study quantifies the intensity of proliferation and determines the cellularity of the CC lining in reference to lumbar spinal segment L4 during the postnatal development of rats. The presence of dividing cells peaks in the CC lining on postnatal day 8 (P8), with division occurring in 19.2% ± 3.2% of cells. In adult rats, 3.6% ± 0.9% of cells still proliferate, whereas, in mice, 10.3% ± 2.3% of cells at P8 and only 0.6% ± 0.2% of cells in the CC lining in adulthood are proliferating. In the rat, the length of the cell cycle increases from 100.3 ± 35.7 hours at P1 to 401.4 ± 80.6 hours at P43, with a sudden extension between P15 and P22. Despite the intensive proliferation, the total cellularity of the CC lining at the L4 spinal segment significantly descended in from P8 to P15. According to our calculations, the estimated cellularity was significantly higher compared with the measured cellularity of the CC lining at P15. Our results indicate that CC lining serves as a source of cells beyond ependymal cells during the first postnatal weeks of the rat. J. Comp. Neurol. 525:693-707, 2017. © 2016 Wiley Periodicals, Inc.